
Teaching Plan for B.Sc. (Prog) Chemistry, Semester III (Aug 24 – 

Nov 24) 

Paper Title- Chemical Energetics and Equilibria 

(DSC-7,  Chemistry-III ) 

 

 
 

Faculty Name: Dr. Richa Tyagi 
 

 
S. 
No. 

Month Week Topic 

1. Aug-24 1
st  Unit 1: Chemical Energetics  

Recapitulation of Intensive and extensive variables; state and path 

functions; isolated, closed and open systems, concept of heat, Q, 

work, W, internal energy, U, and enthalpy, H.  
  2

nd  First law 

Concept of heat, Q, work, W, internal energy, U, and statement of 

first law; enthalpy, H, relation between heat capacities for ideal 

gas. 

  3rd  Joule’s experiment, calculations of Q, W, ΔU and ΔH for 

reversible expansion of ideal gases under isothermal conditions. 

 

  4th  Thermochemistry 

Enthalpy of reactions: standard states; enthalpy of neutralization, 

enthalpy of ionization enthalpy of hydration, enthalpy of 

formation and enthalpy of combustion 

 

2. Sept-24 1st Integral enthalpy of solution, bond dissociation energy and bond 

enthalpy; Hess’s law, Born Haber’s cycle (NaCl/ KCl).  
  2nd Second Law : Concept of entropy; statements of the second law of 

thermodynamics (Kelvin and Clausius). Calculation of entropy 

change for reversible processes (for ideal gases).  
  3rd Free Energy Functions: Gibbs and Helmholtz energy (Non-PV 

work and the work function); Free energy change and concept of 

spontaneity (for ideal gases).  
  4th Third Law  

Statement of third law, qualitative treatment of absolute entropy of 

molecules (examples of NO, CO), concept of residual entropy 

  
3. Oct -24 1st Unit 2: Chemical Equilibrium  

Criteria of thermodynamic equilibrium. Free energy change in a 

chemical reaction and equilibrium constant. 

 

  2nd  exergenic and endergenic reactions with examples such 
conversion of ATP to ADP or vice verca,, Le Chatelier’s principle, 



relationship between Kp, Kc and Kx for reactions involving ideal 
gases. 
 

  3rd Unit 3: Ionic Equilibria  
Strong, moderate and weak electrolytes, degree of ionization, 
factors affecting degree of ionization, Ostwald’s dilution law, 
ionization constant and ionic product of water 
 

  4th Mid-Semester Break  
4. Nov-24 1st   Internal Assessment 1/ Practice Problems 

  

  2nd  Ionization of weak acids and bases, Degree of ionization, pH 

scale, common ion effect, Buffer solutions, Henderson-Hasselbach 

equation 

 

  3rd Solubility and solubility product of sparingly soluble salts – 

applications of solubility product principle. 

 

  4th   Internal  Assessment 2/Practice problem 

 

 

 



Syllabus

 
 

 

 



 
 

 

 



 
 

 

 



 

 

 

 



Teaching Plan for B.Sc. (Prog) Chemistry, Semester III (Aug 24 – Nov 24) 

Paper Title- Green Chemistry 

(DSE-5)  

 

Faculty Name: Dr. Richa Tyagi 

 
S. 
No. 

Month Week Topic 

1. Aug-24 1
st  Introduction: 

Definition of green chemistry and how it is different from 

conventional chemistry and environmental chemistry.  

  2
nd  Need of green Chemistry. 

Importance of green chemistry in- daily life, Industries and solving 

human health problems (four examples each).   
  3rd  A brief study of Green Chemistry Challenge Awards 

(Introduction, award categories and study about five last recent 

awards). 

  4th  Twelve Principles of Green Chemistry – A brief . 

Detailed discussion on Principles: 

Prevention of waste / byproducts, pollution prevention hierarchy. 

2. Sept-24 1st Green metrics to assess greenness of a reaction: environmental 

impact factor, atom economy and calculation of atom economy. 

  2nd Green solvents-supercritical fluids, water as a solvent for organic 

reactions, ionic liquids, solvent less reactions, solvents obtained 

from renewable sources. 

  3rd Catalysis and green chemistry- comparison of heterogeneous and 

homogeneous catalysis, biocatalysis, asymmetric catalysis and 

photocatalysis 

  4th Green energy and sustainability.  

Real-time analysis for pollution prevention.  
3. Oct -24 1st Prevention of chemical accidents, designing greener processes, 

inherent safer design, principle of ISD “What you don’t have 

cannot harm you”, greener alternative to Bhopal Gas Tragedy 

(safer route to carcarbaryl) 

  2nd  Flixiborough accident (safer route to cyclohexanol) subdivision of 
ISD, minimization, simplification, substitution, moderation and 
limitation 

  3rd Unit 3: The following Real-world Cases in green chemistry should 
be discussed: Surfactants for carbon dioxide. Replacing smog 
producing and ozone depleting solvents with CO2 for precision 
cleaning and dry cleaning of garments 

  4th Mid-Semester Break 

4. Nov-24 1st   Internal Assessment 1  

  2nd  Designing of environmentally safe marine antifoulant.  

Rightfit pigment. Synthetic azo pigments to replace toxic organic 

and inorganic pigments. 

  3rd An efficient, green synthesis of a compostable and widely 

applicable plastic (polylactic acid) made from corn. 



  4th   Internal  Assessment 2 

 

 

 

 

 

 

 

 

 

 Syllabus 
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